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DETAILED ACTION 
Introduction 

1 . This communication is in response to the Applicants' Amendment dated February 
15, 2008. Claims 1-4 of the application were amended. Claims 5-6 were added. 
Claims 1-6 of the application are pending. This office action is made non-final. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S. C. §112: 

The specification shall contain a written description of the invention, and of the manner 
and process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

3. Claims 5-6 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

3.1 Claim 5 states, "The delay analysis system as set forth in claim 1, wherein the delay 
analyzing module determines automatically, based on the logical operation information of the 
logical circuit, that there is no change in a signal state of an output terminal of the logical circuit, 
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and when no change in the signal state is determined, the delay analyzing module determines that 
no further delay analysis needs to be performed". The Examiner checked carefully the entire 
specification and found that there is no support for determining automatically, based on the 
logical operation information of the logical circuit, that there is no change in a signal state of an 
output terminal of the logical circuit, and when no change in the signal state is determined, the 
delay analyzing module determining that no further delay analysis needs to be performed in the 
application. This is new material introduced in the current amendment and is not allowed. 

3.2 Claim 6 states, "The delay analysis system as set forth in claim 5, wherein the logical 
circuit is an AND gate, and when the logical operation information of the AND gate in the delay 
analysis library indicates that the state of the output terminal of the AND gate changes LOW- 
HIGH- LOW within a period of two clock signals, and at a time at which the second clock signal 
among the two clock signals is input, the state is LOW which is regarded to be the same state as 
the first signal state, the delay analysis library does not recognize a rise (LOW-HIGH) at the 
output terminal of the AND gate corresponding to a clock signal, the delay time information of 
the AND gate is labeled as NONE indicating no change in the signal state at the output terminal 
of the AND gate, and the delay analyzing module, based on the delay time information labeled as 
NONE, automatically determines that no further delay analysis needs to be performed in this 
case". The Examiner checked carefully the entire specification and found that there is no 
support for the delay analysis library not recognizing a rise (LOW-HIGH) at the output terminal 
of the AND gate corresponding to a clock signal, the delay time information of the AND gate 
being labeled as NONE indicating no change in the signal state at the output terminal of the 
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AND gate, and the delay analyzing module, based on the delay time information labeled as 
NONE, automatically determining that no further delay analysis needs to be performed in this 
case in the application. This is new material introduced in the current amendment and is not 
allowed. 

Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

5. Claims 1-3 and 5-6 are rejected under 35 U.S.C. 101 because the claimed inventions are 
directed to non- statutory subject matter. 

5.1 Claim 1 states, "A delay analysis system for making a delay analysis of a logic circuit, 
said system comprising: 

a delay analysis library comprising connection information and delay time information 
for a plurality of circuits; and 

a delay analyzing module which analyzes delays of the plurality of the circuits based on 
information in the delay analysis library, . . . ; 

wherein the delay analyzing module analyzes the delay of the logical circuit based on the 
delay time information in said delay analysis library". 



Application/Control Number: 09/273,560 Page 5 

Art Unit: 2123 

Therefore, the system comprises only data (delay analysis library) and a software module 
(delay analyzing module). A system comprising software per se is not operational and functional 
without a computer. The specification as originally filed does not describe the system to include 
a computer apparatus. Therefore this claim cannot be patented under 35 USC 101 . This amounts 
to functional descriptive material without having functional and structural relationship to 
otherwise statutory machine. 

5.2 Claim 2 states, "A delay analysis system for making a delay analysis of a logic circuit, 
said system comprising: 

a delay analysis library comprising connection information and delay time information 
for a plurality of circuits; and 

a delay analyzing module which analyzes delays of the plurality of the circuits based on 
information in the delay analysis library, .... 

wherein the delay analyzing module analyzes the delay of the logical circuit based on the 
delay time information in said delay analysis library". 

Therefore, the system comprises only data (delay analysis library) and a software module 
(delay analyzing module). A system comprising software per se is not operational and functional 
without a computer. The specification as originally filed does not describe the system to include 
a computer apparatus. Therefore this claim cannot be patented under 35 USC 101 . This 
amounts to functional descriptive material without having functional and structural relationship 
to otherwise statutory machine. 
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5.3 Claim 3 states, "A method of making delay analysis of a logical circuit, comprising: 
referencing a delay analysis library for a plurality of circuits, said delay analysis library 

comprising connection information, delay time information and logic operation information, . . . ; 
and 

if the logic circuit comprises said at least one circuit, selecting a delay time of each path 
of said at least one circuit from said delay time information, . . .". 

Therefore, the method comprises two steps of referencing a delay analysis library and 
selecting a delay time from delay time information in the library. A method listing mental steps 
is not patentable unless the method is implemented in a computer or an apparatus or transforms 
some material or article into a different state or thing. The application does not describe 
anywhere computer implementation of the method and does not show or describe a computer for 
implementing the method. Therefore this claim cannot be patented under 35 USC 101 . 

5.4 Claims 5 and 6 depend on the delay analysis system claim 1 and deal with the delay 
analysis module (a software module) but do not include any computer implementation of the 
software module. Therefore, they cannot be patented under 35 USC 101 . 



Claim Rejections - 35 USC § 103 
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6. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

8. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hasegawa 
(U.S. Patent 6,041,168) in view of Hasegawa (U.S. Patent 5,528,511). 

8.1 Hasegawa '168 teaches high-speed delay verification apparatus and method therefor. 
Specifically, as per Claim 1, Hasegawa '168 teaches the delay analysis system for making a 
delay analysis of a logic circuit (CL1, L5-8); the system comprising: 

a delay analysis library comprising connection information and delay time information 
for a plurality of circuits (CL1, L58-61 and CL2, L30-35); and 

a delay analyzing module which analyzes delays of the plurality of the circuits based on 
information in the delay analysis library (Fig. 1, Item 7; CL4, L43-51; CL1, L58-61 and CL2, 
L30-35), 
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wherein, for at least one circuit of said plurality of circuits, said library further comprises 
logical operation information (CL1, L58-61 and CL2, L30-35), 

wherein the delay analyzing module analyzes the delay of the logical circuit based on the 
delay time information in the delay analysis library (Fig. 1, Item 7; CL4, L43-51; CL1, L58-61 
and CL2, L30-35). 

Hasegawa '168 does not expressly teach that delay time information is provided for a 
signal path from input terminals to output terminals of a logical circuit and wherein delay time 
information is specific to an input terminal logical state transition and resulting logical state 
transition at an output terminal, and wherein the delay time information for each signal path of 
the logical circuit of the at least one circuit is based upon logical state transitions at the input 
terminals and corresponding logical state transitions at the output terminals corresponding to 
logical operation information. Hasegawa '511 teaches that delay time information is provided 
for a signal path from input terminals to output terminals of a logical circuit and wherein delay 
time information is specific to an input terminal logical state transition and resulting logical state 
transition at an output terminal, and wherein the delay time information for each signal path of 
the logical circuit of the at least one circuit is based upon logical state transitions at the input 
terminals and corresponding logical state transitions at the output terminals corresponding to 
logical operation information (Fig. 3; CL1, L28-35; CL2, L30-42; CL3, L5-26; Fig. 3 shows the 
logical state transitions at each input terminal and logical state transitions at each output 
terminal; CL1, L28-35 discusses the logical state transitions at the input terminal and the output 
terminal, using rise/fall terms; CL2, L30-42 states that the delay time of the upper route having 
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larger delay has no effect on the determination of the delay time of the OR gate (invalid); it is 
clear that the logical operation information is stored in the computer (library) representing 
correspondence between logical state transitions at each input terminal of the at least one circuit 
and logical state transitions at each output terminal of the at least one circuit; CL3, L5-26 
describes that the delay time information is stored for each rise/fall type signal at various input 
and output nodes, an arc with invalid rise/fall signal is invalidated and the delay time is obtained 
for the logic circuit after the arcs are modified). It would have been obvious to one of ordinary 
skill in the art at the time of Applicant's invention to modify the system of Hasegawa '168 with 
the system of Hasegawa '511 that included delay time information provided for a signal path 
from input terminals to output terminals of a logical circuit and wherein delay time information 
was specific to an input terminal logical state transition and resulting logical state transition at an 
output terminal, and wherein the delay time information for each signal path of the logical circuit 
of the at least one circuit was based upon logical state transitions at the input terminals and 
corresponding logical state transitions at the output terminals corresponding to logical operation 
information, because this would provide correct delay time even when either of rise or fall of the 
signal had no effect in a delay time computation process (CL2, L61-65). 

8.2 As per Claim 2, Hasegawa '168 teaches the delay analysis system for making a delay 
analysis of a logic circuit (CL1, L5-8); the system comprising: 

a delay analysis library comprising connection information and delay time information 
for a plurality of circuits (CL1, L58-61 and CL2, L30-35); and 
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a delay analyzing module which analyzes delays of the plurality of the circuits based on 
information in the delay analysis library (Fig. 1, Item 7; CL4, L43-51; CL1, L58-61 and CL2, 
L30-35), 

wherein, for each of said plurality of circuits, said library further comprises logical 
operation information (CL1, L58-61 and CL2, L30-35), 

wherein the delay analyzing module analyzes the delay of the logical circuit based on the 
delay time information in the delay analysis library (Fig. 1, Item 7; CL4, L43-51; CL1, L58-61 
and CL2, L30-35). 

Hasegawa '168 does not expressly teach that delay time information is provided for a 
signal path from input terminals to output terminals of a logical circuit and wherein delay time 
information is specific to an input terminal logical state transition and resulting logical state 
transition at an output terminal for each circuit of said plurality of circuits, and wherein the delay 
time information for each signal path of the logical circuit of the plurality of circuits is based 
upon logical state transitions at the input terminals and corresponding logical state transitions at 
the output terminals corresponding to logical operation information for the plurality of circuits. 
Hasegawa '511 teaches that delay time information is provided for a signal path from input 
terminals to output terminals of a logical circuit and wherein delay time information is specific to 
an input terminal logical state transition and resulting logical state transition at an output terminal 
for each circuit of said plurality of circuits, and wherein the delay time information for each 
signal path of the logical circuit of the plurality of circuits is based upon logical state transitions 
at the input terminals and corresponding logical state transitions at the output terminals 
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corresponding to logical operation information for the plurality of circuits (Fig. 3; CL1, L28-35; 
CL2, L30-42; CL3, L5-26; Fig. 3 shows the logical state transitions at each input terminal and 
logical state transitions at each output terminal; CL1, L28-35 discusses the logical state 
transitions at the input terminal and the output terminal, using rise/fall terms; CL2, L30-42 states 
that the delay time of the upper route having larger delay has no effect on the determination of 
the delay time of the OR gate (invalid); it is clear that the logical operation information is stored 
in the computer (library) representing correspondence between logical state transitions at each 
input terminal of the at least one circuit and logical state transitions at each output terminal of the 
at least one circuit; CL3, L5-26 describes that the delay time information is stored for each 
rise/fall type signal at various input and output nodes, an arc with invalid rise/fall signal is 
invalidated and the delay time is obtained for the logic circuit after the arcs are modified). 

8.3 As per Claim 3, Hasegawa '168 teaches a method of making delay analysis of a logical 
circuit (CL1, L5-8); comprising: 

referencing a delay analysis library for a plurality of circuits, the delay analysis library 
comprising connection information, delay time information and logic operation information 
(CL1, L58-61 and CL2, L30-35). 

Hasegawa '168 does not expressly teach that delay time information is provided for a 
signal path from input terminals of a logical circuit and wherein delay time information is specific 
to an input terminal logical state transition and resulting logical state transition at each output 
terminal for at least one circuit of the plurality of circuits, the delay time information for each 
signal path of the at least one circuit is based upon logical state transitions at the input terminals 
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and corresponding logical state transitions at each output terminal as represented by logical 
operation information for the at least one circuit. Hasegawa '511 teaches that delay time 
information is provided for a signal path from input terminals of a logical circuit and wherein 
delay time information is specific to an input terminal logical state transition and resulting 
logical state transition at each output terminal for at least one circuit of the plurality of circuits, 
the delay time information for each signal path of the at least one circuit is based upon logical 
state transitions at the input terminals and corresponding logical state transitions at each output 
terminal as represented by logical operation information for the at least one circuit (Fig. 3; CL1, 
L28-35; CL2, L30-42; CL3, L5-26; Fig. 3 shows the logical state transitions at each input 
terminal and logical state transitions at each output terminal; CL1, L28-35 discusses the logical 
state transitions at the input terminal and the output terminal, using rise/fall terms; C2, L30-42 
states that the delay time of the upper route having larger delay has no effect on the 
determination of the delay time of the OR gate (invalid); it is clear that the logical operation 
information is stored in the computer (library) representing correspondence between logical state 
transitions at each input terminal of the at least one circuit and logical state transitions at each 
output terminal of the at least one circuit; C3, L5-26 describes that the delay time information is 
stored for each rise/fall type signal at various input and output nodes, an arc with invalid rise/fall 
signal is invalidated and the delay time is obtained for the logic circuit after the arcs are 
modified). 

Hasegawa '168 does not expressly teach if the logic circuit comprises the at least one 
circuit, selecting a delay time of each path of the at least one circuit from the delay time 
information, wherein if a selected output terminal transitions from a low state to a high state, the 
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delay time is selected based on the input terminal whose logical transition triggers the low state 
to high state transition of the selected output terminal according to the logical operation 
information or if a selected output terminal transitions from a high state to a low state the delay 
time is selected based on the input terminal whose logical transition triggers the high state to low 
state transition of the selected output terminal according to the logical operation information. 
Hasegawa '511 teaches if the logic circuit comprises the at least one circuit, selecting a delay 
time of each path of the at least one circuit from the delay time information, wherein if a selected 
output terminal transitions from a low state to a high state, the delay time is selected based on the 
input terminal whose logical transition triggers the low state to high state transition of the 
selected output terminal according to the logical operation information or if a selected output 
terminal transitions from a high state to a low state the delay time is selected based on the input 
terminal whose logical transition triggers the high state to low state transition of the selected 
output terminal according to the logical operation information (CL1, L28-35; CL2, L30-42; CL3, 
L5-26). 

8.4 As per Claim 4, Hasegawa '168 teaches a computer-readable medium having stored 
thereon a program comprising computer instructions that, when executed on a computer, perform 
a process for executing a delay analysis method for a logic circuit, the computer-readable 
medium causing a computer to execute the method (CL1, L5-8); wherein the method comprises: 

referencing a delay analysis library for a plurality of circuits, the delay analysis library 
comprising connection information, delay time information and logic operation information 
(CL1, L58-61 and CL2, L30-35). 
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Hasegawa '168 does not expressly teach that delay time information is provided for a 
signal path from input terminals of a logical circuit and wherein delay time information is specific 
to an input terminal logical state transition and resulting logical state transition at each output 
terminal for at least one circuit of the plurality of circuits, the delay time information for each 
signal path of the at least one circuit is based upon logical state transitions at the input terminals 
and corresponding logical state transitions at each output terminal as represented by logical 
operation information for the at least one circuit. Hasegawa '511 teaches that delay time 
information is provided for a signal path from input terminals of a logical circuit and wherein 
delay time information is specific to an input terminal logical state transition and resulting 
logical state transition at each output terminal for at least one circuit of the plurality of circuits, 
the delay time information for each signal path of the at least one circuit is based upon logical 
state transitions at the input terminals and corresponding logical state transitions at each output 
terminal as represented by logical operation information for the at least one circuit (Fig. 3; CL1, 
L28-35; CL2, L30-42; CL3, L5-26; Fig. 3 shows the logical state transitions at each input 
terminal and logical state transitions at each output terminal; CL1, L28-35 discusses the logical 
state transitions at the input terminal and the output terminal, using rise/fall terms; C2, L30-42 
states that the delay time of the upper route having larger delay has no effect on the 
determination of the delay time of the OR gate (invalid); it is clear that the logical operation 
information is stored in the computer (library) representing correspondence between logical state 
transitions at each input terminal of the at least one circuit and logical state transitions at each 
output terminal of the at least one circuit; C3, L5-26 describes that the delay time information is 
stored for each rise/fall type signal at various input and output nodes, an arc with invalid rise/fall 
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signal is invalidated and the delay time is obtained for the logic circuit after the arcs are 
modified). 

Hasegawa '168 does not expressly teach if the logic circuit comprises the at least one 
circuit, selecting a delay time of each path of the at least one circuit from the delay time 
information, wherein if a selected output terminal transitions from a low state to a high state, the 
delay time is selected based on the input terminal whose logical transition triggers the low state 
to high state transition of the selected output terminal according to the logical operation 
information or if a selected output terminal transitions from a high state to a low state the delay 
time is selected based on the input terminal whose logical transition triggers the high state to low 
state transition of the selected output terminal according to the logical operation information. 
Hasegawa '511 teaches if the logic circuit comprises the at least one circuit, selecting a delay 
time of each path of the at least one circuit from the delay time information, wherein if a selected 
output terminal transitions from a low state to a high state, the delay time is selected based on the 
input terminal whose logical transition triggers the low state to high state transition of the 
selected output terminal according to the logical operation information or if a selected output 
terminal transitions from a high state to a low state the delay time is selected based on the input 
terminal whose logical transition triggers the high state to low state transition of the selected 
output terminal according to the logical operation information (CL1, L28-35; CL2, L30-42; CL3, 
L5-26). 

Hasegawa '168 does not expressly teach performing a delay calculation to determine a 
propagation delay time using the selected delay time of the at least one circuit. Hasegawa '511 
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teaches performing a delay calculation to determine a propagation delay time using the selected 
delay time of the at least one circuit (CL3, L5-26). 

Response to Amendments 

9. Applicants' arguments, filed on February 15, 2008 have been considered. Applicant's 
arguments with respect to claim rejections under 35 USC 103 (a) are not persuasive. 

9. 1 As per the applicants' argument that "Claims 1-4 recite, among other limitations, that the 
delay time information is specific to an input terminal logical state transition and resulting 
logical state transition at an output terminal of a logical circuit; the Examiner asserts that 
Hasegawa '511 teaches this required claim element; the Examiner is misinterpreting the 
teachings of Hasegawa '5 1 1 ; in the cited portions of Hasegawa '511 FIG. 3 shows a timing 
diagram for two inputs and an output of an OR gate; there is no delay time information in 
Hasegawa '511 which is specific to an input terminal logical state transition and a resulting 
logical state transition at an output terminal; the nullified states shown in Hasegawa '511, where 
no further action is required, are explicitly identified with respect to the state transitions at the 
input terminals and output terminal of the OR gate; the delay times shown in FIGS. 12 and 13 
are identified between the input terminals 's' or V and the output terminal 't'; with the 
configuration set forth in claim 1 , a target point at which no further delay analysis is required is 
automatically determined; claim 1 was amended to recite that the delay analyzing module 
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analyzes the delay of the logical circuit based on the delay time information in said delay 
analysis library", the Examiner respectfully disagrees. 



Hasegawa '511 shows at Fig. 3 the logical state transitions at each input terminal and 
logical state transitions at each output terminal. Hasegawa '511 discusses at CL1, L28-35 the 
logical state transitions at the input terminal and the output terminal, using rise/fall terms. 
Hasegawa '511 states at CL2, L30-42 that the delay time of the upper route having larger delay 
has no effect on the determination of the delay time of the OR gate (invalid). The logical 
operation information is stored in the computer (library) representing correspondence between 
logical state transitions at each input terminal of the at least one circuit and logical state 
transitions at each output terminal of the at least one circuit. Hasegawa '511 describes at CL3, 
L5-26 that the delay time information is stored for each rise/fall type signal at various input and 
output nodes, an arc with invalid rise/fall signal is invalidated and the delay time is obtained for 
the logic circuit after the arcs are modified. Therefore, Hasegawa '511 teaches a delay time 
information that is specific to an input terminal logical state transition and resulting logical state 
transition at an output terminal, as this provides correct delay time even when either of rise or 
fall of the signal has no effect in a delay time computation process (CL2, L61-65). 



Conclusion 



1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
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571-272-3717. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez, can be reached on 571-272-3753. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to TC 2100 Group receptionist: 571-272-2100. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Kandasamy Thangavelu/ 
Art Unit 2123 
July 1, 2008 



